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Introduction 1
In many drylands of the tropics, agricultural and pastoral systems have adapted to erratic weather 2 patterns, including droughts, excessive rainfall, strong winds, and temperature extremes, which are has been an increasing focus on providing better weather and seasonal climate information to 6 farmers in order to improve decision-making (Crane et al., 2011) . Prominent studies from Africa, information needs of the estimated 50 million pastoralists in sub-Saharan Africa (Weibel, 2010) . 16 Moreover, 65% of global drylands consist of grassland used for livestock production as these areas 17 often are marginal for agriculture because of low or erratic rainfall or flood risks (Mortimore, 18 2009). 19 20 In East Africa, a few studies have assessed the type of information pastoralists are assumed to be weather data to simulate daily forage conditions and near-term forecasts of these conditions, while 23 Luseno et al. (2003) suggested that timely information on forage supplies might be of value. In the 24 West African Sahel, no studies have so far explored information needs among pastoralists. Hence, 1 this study will focus on the user group of Sahelian pastoralists, and the first aim is to identify the 2 relevance of the currently available seasonal rainfall forecast compared to other types of water. Thus, this paper looks at weather information, intra-seasonal and seasonal climate 10 information, and resource information.
12
Due to the apparent knowledge gap concerning pastoralists' information needs, it remains also 13 unknown how pastoralists would actually use different types of weather, climate, and resource
14
information. This gap is worrying as the value of the information ultimately depends on whether or 15 not people respond to the available information (Vogel & O'Brien, 2006) . Recent literature on the 16 utility of climate information has suggested that knowledge producers regard their product as useful 17 when they have engaged in the research they think users need (Lemos et al., 2012 The seasonal forecast for 2013 is shown in Fig. 1 
18
Related to the second category, supplementary fodder such as millet bran and rice bran used to be 19 perceived as 'emergency feeding' in times of drought (Toulmin, 1994) . However, during the past 20 decade, the conservation of crop residues from the fields has become a more permanent strategy conditions intensify might be a risky strategy (Toulmin, 1994) . The relevance of destocking should, 5 however, not only be seen in a drought context. Rather, destocking may also be a recurrent strategy 6 embraced by pastoralists with the aim of purchasing food for the family (Turner & Williams, 2002 ).
How pastoralists embrace these three categories of decisions will vary greatly depending on the bio-9 physical environment, especially the spatio-temporal distribution of water and vegetation resources,
10
the access and property rights to these resources, the degree of involvement in a market economy,
11
and the cultural norms of specific ethnic groups. Moreover, decisions will most often be based on 12 incomplete information on climate, weather, and the status of the natural resource base. As province were selected. Koria had also been used as a study site in the CFAR project (see e.g. Rainfall is a major constraint for both agriculture and livestock production in the region with a rainy The Fulbe household is typically composed of a man, his wives, and their children. During the dry season, households may choose to divide a herd into satellite herds and milk herds.
12
The milk herds are kept close to the Fulbe settlement as the cattle produce milk for consumption, 13 while the satellite herds move depending on the available pastures. During the rainy season, the 14 most widespread strategy is to graze both satellite herds and milk herds in the vicinity of the village.
16
Many Fulbe households combine transhumant pastoralism with some crop production during the 17 rainy season. Pearl millet is the main staple crop in the Sahel and is grown mostly on sandy soils.
18
Medium-duration sorghum varieties, which ripen before local millet varieties, are also planted,
19
especially in valley bottoms and on clayey soils that were previously used for pasture. interviewed, seven of whom had arrived within the past three years, primarily due to the gold 6 deposits in the surrounding areas. In Koria, the respondents were selected to represent the two 
Semi-structured interviews

21
In Koria and Belgou, the semi-structured interviews were conducted with pastoralist households - The interviews lasted approximately two to three hours and they took place in Fulfulde, the local
10
language. An important aim of the semi-structured interviews was ascertaining how pastoralists helped in trying to differentiate between individual speakers when going through the notes. The last 8 topic of each discussion was to raise any unresolved issue that the researcher had identified for the 9 group to confirm or clarify.
11
While one focus group was conducted prior to the survey and the interviews, the remaining three 12 took place towards the end of the fieldwork. Due to the selection of heads of household as 13 participants, the majority of the participants were also included in the survey and the interviews.
14
The first focus group elicited pastoralists' ways of obtaining information on the upcoming rainy 15 season and their opinions about the accuracy and reliability of the various information channels.
16
The group was asked about the information channels they were aware of. When participants 17 mentioned radio, telephone, and television, pictures of these channels were presented to the group.
18
As extension officers, the market and the village also were mentioned as information channels, the 19 group was presented with drawings of these channels. Following this, the group was asked to rank exercise was introduced to help pastoralists understand the notion of probability distribution. The 7 exercise was similar to the one adopted in the CFAR project, where probabilities were presented by 8 laying out differently colored slips of paper (10 blue, 10 yellow, and 5 red), and then placing them 9 in a bowl and randomly selecting one slip of paper. The selection was repeated several times to 10 show that the low probability scenario could occur, though with lesser frequency (for more details, interviewed households have a radio (Fig. 3C) , dissemination only by national radio will not be pastoralists as most pastoralists either were not aware that forecasts were available or had no access 21 to a radio.
22
It may be argued that there is simply a lack of interest among pastoralists to access the forecast. Moreover, participants seemed puzzled about how the information from the southern parts of 10 Burkina Faso could be the 'same' as for the northern parts, and although it was explained that it was 11 the probability distribution that was the same, not the total amount of rainfall, the participants did 12 not seem to accept this explanation. 
Identification of weather, climate, and resource information needs among pastoralists
22
In assessing the reach of external forecasts, it was found that 30% of the interviewed pastoralists in
23
Koria had received two-to three-day rainfall forecasts during the 2013 rainy season (Fig. 4) . The 24 forecasts were received through radio (78% of the respondents who had received a two-to three-1 day rainfall forecast) and television (22% of the respondents who had received a two-to three-day 2 rainfall forecast). As with the seasonal forecast, the two-to three day forecast failed to reach any of 3 the pastoralists in Belgou. The difference between the two villages may on the one hand be 4 explained by a greater awareness of various types of weather, climate, and resource information in
5
Koria due to the CFAR project, but on the other hand, it may also be attributed to very low 6 educational levels in Belgou. While 70% of the pastoralists in Koria had attended either Koranic or 7 elementary school, the percentage was only 45% in Belgou (Fig. 3B) . When cross-referencing the 8 information received with the educational levels, it was found that all pastoralists receiving the 9 seasonal forecast and information on flood events through formal sources such as radio and 10 television had attended school (Fig. 5) . Of the pastoralists who received the two-to three-day 11 rainfall forecast, which was likewise disseminated by formal sources, 89% had some years of During the semi-structured interviews in Koria pastoralists said that they heard the two-to three-day (Fig. 4) . The whereas information on the status of the forage conditions was gained by sending scouts in advance.
10
The final type of weather, climate, and resource information respondents reported having received As highlighted by Tarhule and Lamb (2003) , the information farmers receive may not conform well 17 to the type of information they prefer to receive. In order to determine whether this also applies to 18 pastoralists, respondents were asked to indicate the type of information they would be most Pastoralists seemed more inclined to change their behavior related to herd management when they 4 received information on flooding events, the availability of grazing resources, the onset date of the 5 rain, and the amount of rain during the first weeks of the rainy season. The information-based 6 changes included choices of when and where to move the herds (Table 1) . Such response options 17% mentioned that if the rain was about to start, they adjusted the quantity of fodder they bought.
20
If possible, pastoralists preferred to save money by purchasing less fodder because food shortages 21 and high food prices are common during this time of the year. (Table 1 ). Information about flooding events initiated worries about children being too small 6 and inexperienced to herd in difficult situations. Therefore, adults took over the herding. importance among pastoralists.
7
 Methods to quantify dry season grazing resources should be developed.
However, there is also a number of constraints related to the access, the understanding, and the . Each pastoralist received several information types. These were either obtained from formal sources (radio and television), informal sources (e.g. traditional forecasting systems) or a combination of the two. Fig. 5 . Educational attainment among pastoralists who received a seasonal forecast (n=0 in Belgou and n=2 in Koria), information on flooding events (n= 2 in Belgou and n=4 in Koria), a two-to three-day rainfall forecast (n=0 in Belgou and n=9 in Koria), information on the availability of grazing resources (n=30 in Belgou and n=27 in Koria), and starting date of the rain (n=25 in Belgou and n=23 in Koria). 
